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ORIGINAL PAPERS. 
FISH OIL AS A PAINT VEHICLE. 

n y  MAXIMILIAN TOCH. 
Received July 20. 1911. 

On November 21, 1910, I delivered a lecture a t  St. 
Bride’s Institute, London, before the Paint and 
Varnish Society, on “The Newer Paint Materials,” 
in which I outlined briefly the liquids that are used 
in paint materials, other than linseed oil and turpen- 
tine. A very short description was given of fish oil, 
but this chapter received more attenr;ion than any 
other part of the lecture and was widely copied through- 
out the United States and Europe. 

The subject of fish oil demands so much attention 
and is so poorly understood that I take this oppor- 
tunity of enlarging on the subject, not to tcorrect any 
misapprehensions, but t o  give information which will 
enlighten the manufacturer and the consumer. 

In the first place, we are all prone t o  call all oils 
of a fish nature “Fish oils,” and I desire to differ- 
entiate between the real fish oils and the p s e ~ d o  fish 
oils, for there are several animal oils which have fishy 
characteristics but which are not strictlj- fish oils, 
and these oils do not serve as good a purppse as those 
which are strictly extracted from fishes. Some of 
the fish oils-like cod liver oil-even if they were 
cheap enough. are not totally adapted for paint use. 
The animal oils which have always been regarded as 
fish oils, but which I call pseudo fish oils, and that 
are in the market and easily purchased a t  a reasonable 
price, are whale oil, porpoise oil and seal oil. All 
of these oils are by no means drying oils, and even if 
they are admixed with drying oils like tung oil and 
boiled linseed oil, and an additional amount of drier 
added, they are peculiarly hygroscopic, and after 
three months I have noted that although these oils 
may be apparently dry they become sticky when the 
humidity rises above 80. I append a list of oils 
taken out of stock, which represent standard samples, 
and I have given in. each case the specific gravity and 
the iodine number, and I must say that the iodine 
number is a characteristic indication of the quality 
of a fish oil for paint purposes. 

PISH OIL CONSTAZTS. 
Specific Iodine KO., 
gravity, Hiibl, 
200 c. 4 hours. 

No. 1 crude whale oil 0.9195 1.36. I 
No. 1 filtered whale o 0.9168 125.0 
No.  2 filtered whale oi l . .  . . . . . . . .  0.918; 142 . 9  
Cod oi l . .  ...................... 0,9196 147.3 
Porpoise body oil. . . . . . . . . . . . . .  0,9233 1.52.3 
Seal oil-water white.. . . . . . . . . .  0,9227 143.0 

Menhaden oil .  
Extra bleached wi . . . .  0.9237 1so.4 
Bleached-refined . . . .  0.9273 161.2 
Regular.. ..................... 0,9249 1 6 5 . 7  
Dark brown.. . . . . . . . . . . . . . . . . .  0.9250 154.5 

The specific gravities were determined with the aid 
of the Westphal balance. 

The iodine numbers were determined according to  
the standard method of Hubl. 

On a previous occasion I mentioned that the text- 
books show the specific gravity of fish oil as approxima- 

ting that of linseed oil, but in no instance have I found 
this to be the case within the last year, for it appears 
that fish oils freshly made and containing no ad- 
mixture of other species, but representing the pressing 
of only one specie, are as a general rule below 927. 

The oil that  gives the best and most lasting results 
for paint purposes is the Menhaden oil, and the winter 
bleached variety is the one that* should be recom- 
mended. This is an oil fairly pale in color, with an 
iodine number of 150 or over, and with little or no 
fishy odor; in fact I might say that in the purchasing 
of fish oil for paint purposes it is well to beware of a 
fish oil that has the so-called characteristic fishy odor. 
I have not yet satisfied myself as to  the cause of this 
odor, but as far as I have reached in my investigation 
I am inclined to believe it is due to phosphorus de- 
composition compounds. The results which I have 
obtained from the proper grades of fish oil-and I am 
glad to say there are several manufacturers sufficiently 
intelligent to market oils that are very desirable- 
warrant me in saying that fish oil in the hands of an 
intelligent manufacturer, and used up to 7 j per cent., 
produces excellent results for exterior purposes. 
For interior purposes fish oil does not seem to be 
desirable, for it gives off noxious gases for a long 
time. 

As compared with Soya bean oil, and I have con- 
tinually refrained from giving any opinion as to the 
value of this material as an exterior paint oil, as I have 
not yet had sufficient time to form an opinion, it will 
be observed that in 1906 I published my first researches 
on the subject of fish oil, and I have been watching 
i t  ever since, and when mixed with linseed oil, even 
up to 75 per cent. of fish oil, i t  gives excellent and 
lasting results and does not show any hygroscopic 
properties, but when used in the raw state, particularly 
in conjunction with pigments which in themselves are 
not catalytic driers, the results are not satisfactory. 

Since last year some of the enamel leather and 
printing ink manufacturers have adopted the use of 
fish oil as a medium to replace linseed oil, with ex- 
cellent results, and the enamel leather which is pro- 
duced, while not so high in gloss as that made entirely 
of linseed oil, is much more flexible and possesses an 
unctuousness which prevents i t  from cracking. But 
fish oil for leather purposes shows a peculiar defect, 
and a campaign of education will be necessary if ever 
this material is to be used for the manufacture of shoes 
or auto tops, for fish oil, particularly when i t  originally 
has a high acid number, seems to effloresce and 
gives an undesirable bloom to enamel leather, which, 
however, can be removed from the surface by the 
ordinary application of either benzine or a mixture of 
benzine and turpentine. At the same time, enamel 
leather is very largely used for carriage and auto- 
mobile tops, and for shoes, and wherever it is used for 
these purposes these products are continually polished. 

I might quote an analogous case of a manufacturer 
of chocolate who was unable to market his product, 



628 T H E  J O U R N A L  OF I N D U S T R I A L  A N D  ENGINEERIiVG C H E M I S T R Y .  Sept., 19x1 

good as it was, for the reason that the excess of cocoa 
butter which it contained crystallized on the surface 
and gave it a mildewed appearance. It was almost 
impossible for him to exploit his material, owing to  
this peculiar defect, when i t  occurred t o  him to ex- 
plain to  his prospective customers that he was the 
only man who could make chocolate that had this 
singular efflorescence, and that it was an indication 
of its quality. Tlie public soon learned to look for 
chocolate that had a scum over it, and it was not very 
long before other qanufacturers had to make chocolate 
of a similar appearance. The same thing might be 
true of enamel or patent leather. If it  has a peculiar 
grayish bloom, due to  some of the fatty acids crystal- 
lizing on the surface, i t  might be taken as an indica- 
tion that such leather does not crack as readily as 
enamel made entirely of linseed oil. 

The manipulation of fish oil simply amounts to 
this, that  the manufacturers of fish oil will probably 
be compelled to add their own drier and their own 
boiled linseed oil to the fish oil and market it in that  
condition as a paint oil, so that the paint manufacturer 
may be able to buy it according to a certain specifica- 
tion and know he will get certain results. 

We are all aware that paint made from fish oil can 
be applied to  hot surfaces and will not blister or peel 
as readily as that  made of linseed oil, and for this 
purpose-as a smoke stack paint-it is very desirable. 

There is a great demand for baking japans which 
shall be flexible and a t  the same time so thoroughly 
baked that they adhere to  the surface most tenaciously 
and form an excellent enamel, and for this purpose we 
know that  the reasonable use of fish oil improves bak- 
ing japans very much indeed. 

We are also aware that along the seacoast, where 
paint disintegrates very rapidly on account of the sea 
air, a fairly liberal use of properly treated fish oil 
serves a useful purpose. 

When red lead is mixed 33 lbs. to a gallon of linseed 
oil it  thickens up after a very short time and becomes 
unfit for use. A properly neutralized fish oil pre- 
vents the hardening or setting of the red lead in the 
package, and a paste of this material can be trans- 
ported a great distance and will last many months 
in a fresh and soft condition. 

All the samples herewith submitted and painted on 
steel, of the various fish oils, pseudo fish oils and 
linseed oil, are without the admixture of driers, and 
you will note that the Menhaden fish oil and the 
linseed oil have dried approximately the same, but the 
seal oil and whale oil are still sticky after two weeks. 
This may be an unfair test, for these other oils can be 
manipulated with the proper driers and they will 
serve a fairly good purpose, but inasmuch as Menhaden 
fish oil appears to  be satisfactory for this test even 
without a drier, its superiority over the animal oils 
is apparent. 

Menhaden oil should, of course, be used with a 
drier, and for that  purpose the best results are ob- 
tained by means of a Tungate drier. A Tungate 
drier is one in which tung oil or China wood oil is 
boiled with a lead and manganese oxide, and when 
I 

the solution is complete this is then mixed with a 
properly made resinate of lead and manganese. Such 
a drier becomes soluble in the oil a t  temperatures over 
100' C., ahd hardens the resulting paint very 
thoroughly. For fabrics, however, fish oil must be 
heated to a temperature of over 200' C., and if air 
is injected a t  such a temperature the glycerides are 
expelled and thick oil is produced which, in con- 
junction with the drier just named, is equally good 
for printing inks. It is advisable, however, to  add 
a t  least 2 j  per cent. of either a heavy bodied linseed 
oil or a raw linseed oil which does not break before 
the manipulation just referred to  is begun. 

For stacks, boiler fronts, etc., I have already pointed 
out on another occasion that the treatment of fish oil 
up to  220' C. with litharge makes a heat-resisting 
medium that is far superior to anything excepting 
China wood' oil, and for both heat-resisting and ex- 
posure to the elements fish oil is superior to China 
wood oil. 

THE EFFECT OF PIGMENTS GROUND IN LINSEED OIL. 
B y  HENRY A GARDNER. 

Received July 21, 191 1. 

In  a recent contribution to  the technology of dry- 
ing oils, Sabin1 describes the peculiar action that 
various pigments have upon the drying of linseed oil. 
Pigments such as barytes and China clay, which have. 
always been considered by the paint chemist as in- 
ert pigments or pigments developing ' no chemical 
action when ground in linseed oil, appeared in Sabin's 
test to  accelerate the drying of linseed oil when ground 
therein, and spread out to  a thin film. The writer 
has always contended that such action was not due to  
any chemical effect between the inert pigments and 
the oil, but rather to  the physical action of such pig- 
ments in distributing the mass of oil in which they are 
ground and thus allowing a greater surface to be ex- 
posed to the oxygen of the air. Sabin has stated that 
the action of such pigments may be due to  the hinder- 
ing of peroxidation processes which involve the loss 
in weight of the oil films. The writer feels, however, 
that  the stimulation of oxidation by catalytic or 
contact action may more readily account for the effect 
these pigments have upon the drying of linseed oil. 

The point a t  issue seems to  be whether the so-called 
inert pigments really have any chemical action when 
enveloped in linseed oil. To determine this point, the 
writer has conducted a series of tests which seem to 
conclusively prove that the pigments in question are 
really chemically inert and have. absolutely no such 
action. The tests were made in the following man- 
ner: 

Five grams of each of a series of commonly used 
paint pigments, including those of inert crystalline 
nature as well as the more valuable amorphous pig- 
ments which are considered more or less chemically 
active, were ground separately in an agate mortar, 
with 5 grams of raw linseed oil. The ground paste 
in each case was placed in a marked glass beaker, 

1 "Linseed 011," by A. H. Sabin, T H I S  JOURNAL, 3, 84, 1911. 


